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INTRODUCTION 
 I was raised on a family farm near Ogden, Iowa, a small town 20 miles west of Iowa 
State University. The farm is a row crop operation, raising corn and soybeans. I attended Iowa 
State University and received a B.S. Degree in Agricultural Business in May of 2010. I spent my 
college summers working for a seed company, assisting other employees with the field part of 
the seed production process, and working on the family farm during the school years. 
 After my undergraduate education, I began working for Syngenta Seeds at a corn 
production site in Lone Tree, Iowa. I have been fortunate in my near eight year career to hold 
four different positions with Syngenta, in Iowa, Washington, and Nebraska. Each position has 
provided me opportunities to learn and grow in my understanding of the production of seed corn 
and vegetable seed crops, in field production and processing. 
 While working in the Columbia Basin of Washington as a Seed Production Agronomist, I 
decided to pursue a Master’s Degree in Agronomy to improve my understanding of crop 
production, as my career had led me to working with crops, soils, and farming practices unlike 
what I was accustomed to in Iowa. I began coursework for the Master of Science in Agronomy in 
2013 and will graduate in 2018. Since beginning this program, I have taken on two job changes 
and relocated to the Omaha, Nebraska area where I work with seed corn production again as an 
Operations Manager. 
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INTRODUCTION TO STUDY 
Corn seed production is a key step in providing growers with new technologies and traits 
to their farming operations. Seed production for corn occurs primarily in the Midwestern United 
States. Corn breeders have primarily focused on improving grain yield, but considerable effort 
also has been placed on desirable agronomics, such as standability, dry down, disease resistance, 
and drought tolerance (Purdue, 2004). 
Commercial seed production is a single-cross hybrid seed of two selected inbred lines, 
one used as the pollinator, and the other used as the seed parent (Sleper and Poehlman, 2006). 
Most seed production fields are planted in a 4:1 row ratio (4 rows of the seed parent and one row 
of the pollinator), but varying row ratios can be planted based on equipment setup or agronomic 
characteristics of inbreds. The pollen from the tassel of the pollinator parent is transferred by 
wind to the silk of the seed parent enabling cross pollination to occur, and new hybrid seed to be 
produced. 
Ensuring hybrid genetic purity of this cross-pollinated crop requires an in-season process 
called detasseling. Since the seed parent also produces a tassel with genetically different pollen 
to the pollinator, the tassels must be removed from the seed parent plants before they begin to 
produce pollen, thus preventing self-pollination of the seed parent (Sleper and Poehlman, 2006). 
Detasseling the seed parent plants is done mechanically, and is followed with hand-labor to 
remove any remaining tassels (Reid, 2004). 
The mechanical detasseling process can cause significant injury and additional stress to 
the plant at a critical time in plant development (pollination). When the tassels are removed from 
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the plant, the top most one to three leaves of the plant may be removed as well, and this could 
affect plant health and yield potential (Reid, 2004). 
Corn inbreds are often particularly susceptible to diseases that can lead to reductions in 
seed corn yield and seed quality. Consequently, disease management is important in seed 
production. Disease development is dependent on three factors, presence of the pathogen, a 
susceptible host, and favorable environment (MU Extension, 2017). If any of these three factors 
is absent, no disease will develop (Agrios, 2005). 
Amongst the most common foliar diseases in seed corn are gray leaf spot and common 
rust. Gray leaf spot is caused by Cercospora zeae-maydis, and is considered the world’s most 
yield-limiting disease on corn (UNL, 2008). Infection of a corn leaf occurs via spores produced 
by the overwintering pathogen that survives on crop residue remaining in the field from previous 
crop or nearby fields. The spores are dispersed by wind or rain splashing onto new leaves. Gray 
leaf spot infection occurs in warm and humid weather conditions. Infection requires twelve or 
more hours with temperatures between 70 and 90°F and greater than or equal to 90% relative 
humidity (UNL, 2008). Symptoms of gray leaf spot are most often observed around tasseling. 
Since C. zeae-maydis cannot survive without living plant material, residue management and 
tillage is very important to reduce the inoculum present in the field. Conventional tillage will 
bury the maximum amount of residue. Foliar fungicides are regularly used in corn seed 
production to manage foliar diseases. 
Common rust is a foliar disease caused by Puccinia sorghi (UNL, 2014). The spores for 
infection are blown in from the southern United States. The common rust pathogen is an obligate 
parasite and requires living plant tissue to survive. Due to lack of living plant tissues in 
Midwestern winters, this pathogen does not survive in this region. Consequently, previous crop 
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residue is not considered a risk factor in the Midwest. Common rust requires only six hours with 
greater than 95% relative humidity or leaf wetness with temperatures between 61 and 77°F for 
infection and disease development to occur (Purdue, 2010). Symptoms are usually observed 
early in the season (June) in Nebraska and Iowa, as soon as spores are blown into the area. Hot, 
dry weather can slow disease development. There are two main management strategies used to 
manage the risk of common rust disease damage. Tolerance to common rust increases as leaves 
mature. Planting susceptible inbreds earlier in the growing season allows plants to mature before 
common rust pressure arrives in the Midwestern states.  Foliar fungicide applications are the 
remaining management practice. 
According to the Corn Disease Working Group (CDWG), the strobilurin family of 
fungicides, e.g. azoxystrobin (Quadris®, Syngenta Crop Protection) or pyraclostrobin 
(Headline®, BASF), have excellent efficacy against common rust and gray leaf spot 
(Management of Corn Diseases, 2017). This fungicide group inhibits the fungus’s ability to 
undergo normal respiration (Rutgers Cooperative Extension, 2015). While these fungicides are 
highly effective with their specific mode of action, they are also very susceptible to fungicide 
resistance development. Many of these fungicides are now combined with a second family of 
fungicides to provide a second mode of action and delay resistance development. 
Triazoles have been on the market for agricultural use for several decades. Triazoles are 
also very specific in their mode of action – they inhibit the biosynthesis of sterol, a critical 
component for the integrity of fungal cell membranes. Because spores contain enough sterol for 
germination, triazole fungicides may not prevent germination of the spores. As the fungus starts 
to colonize the mesophyll, it comes into contact with the triazole, inhibiting sterol biosynthesis. 
Triazole applications should made preventatively or early in the infection process to be most 
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effective (Mueller, 2006). Because of their specific mode of action, resistance to triazoles can 
also be a concern if the grower does not rotate fungicide chemistries. Similar to strobilurins, 
triazoles have been combined in retail products with other families of fungicides to delay the 
development of resistance, sometimes combined together. Triazoles are locally systemic 
fungicides that are xylem mobile within the leaf to which they are applied. Gray leaf spot and 
common rust are both controlled well with triazole fungicides (Crop Protection Network, 2018). 
Succinate dehydrogenase inhibitor (SDHI) fungicides share a similar mode of action with 
the strobilurin fungicide family, in that they inhibit respiration, but they have a different site of 
action in the respiratory pathway (FRAC, 2018). SDHI’s interrupt fungal respiration by binding 
to the ubiquinone-binding site (Q-site) of the mitochondrial complex II (Avenot and Michailides, 
2010). The fungicide molecules block electron transport involved with the cell respiration 
process. This group of fungicides, Group 7, have been on the market for more than 40 years, 
with limited application. Newer SDHI fungicides with increased spectrum and potency were 
launched in 2003 and new products continue to be introduced today (FRAC, 2018). Products 
registered for use on corn that contain an SDHI fungicide are usually premixed with a triazole 
and or a strobilurin fungicide.  
 Field production teams at seed companies are always working to improve production 
practices and improve the quality of the seed they are growing. The objective of corn seed 
production in the United States is to produce a forecasted amount of high quality seed each year 
to fulfill sales to farmers for the following growing season. Disease management in corn can 
include cultural methods like crop rotation, chemical control, and others (Mullen, McAndrews, 
and Taylor, 2008). At Syngenta seed production sites, disease in seed production fields is 
managed in two ways, crop rotation and fungicide applications. Crop rotations of corn and 
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soybeans reduce the chances of a pathogen surviving in previous crop residue until seed corn is 
planted. Planting soybean following corn allows the previous corn crop residue to decompose 
and consequently reduce the amount of primary inoculum left in the field when seed corn is 
planted. Fungicides are used to prevent pathogen infection and disease development during the 
seed production process. Fungicides are typically applied at V6, which usually coincides with a 
post emergent herbicide application, and again at tasseling. The presence or absence of disease is 
not considered. As new fungicide products come to market, testing is done to compare the 
current fungicide program to new products available, and to use different or additional modes of 
action and sites of action to reduce resistance development. Resistance management is important 
because Syngenta contracts many seed production fields every two years for several decades. 
Syngenta recently brought a new fungicide product to the corn market, Trivapro®, which 
contains three active ingredients that belong to the SDHI, strobilurin and triazole fungicide 
groups. Currently, the fungicide program used in seed corn fields at seed production sites for 
Syngenta, includes an application of Quadris® (strobilurin alone) followed by an application of 
Quilt Xcel®, which contains a premix of a strobilurin and a triazole active ingredient.  It is 
unknown if a program that includes Trivapro® could be more effective at managing common 
rust and gray leaf spot and consequently lead to better seed quality and greater yields.  Therefore, 
the objectives of this work were 
1. To evaluate if a fungicide program including Trivapro® fungicide provided yield or 
seed quality benefits compared to the traditional program of Quadris® followed by 
Quilt Xcel® 
2. To determine if the same fungicide management program could be effective across 
seed production locations in Iowa and Nebraska 
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MATERIALS AND METHODS 
Field trials were established in April 2016 at the Waterloo, Nebraska, and Lone Tree, 
Iowa, locations. 
At each location, a seed parent with moderate susceptibility to gray leaf spot was chosen 
for increased chance of seeing visual differences in disease between the treatment programs. 
Because commercial seed production fields contain two parent lines, fields at the two locations 
were selected with both the same seed parent and pollen parent, producing the same hybrid of 
seed. Disease development was observed visually throughout the season in each of the fields. 
The three fields in eastern Nebraska were under center pivot irrigation, while the three 
fields produced in eastern Iowa received no irrigation. Each field was laid out similarly, with 
three replications of three treatments, and the trial strips placed next to each other in each field. 
Each trial strip was 90 feet wide to accommodate sprayer swath and the entire length of the field.  
 Four fungicide products were used in this trial, Quadris®, Quilt Xcel®, Tilt®, and 
Trivapro®. Quadris® is a Group 11 fungicide (strobilurin), with the active ingredient 
azoxystrobin. Quilt Xcel® is a Group 3 &11 fungicide (triazole and strobilurin), with active 
ingredients azoxystrobin and propiconazole. Tilt® is a Group 3 fungicide (triazole), with the 
active ingredient propiconazole. Trivapro® is a Group 3, 7, & 11 fungicide (triazole, SDHI, and 
strobilurin), with active ingredients propiconazole, benzovindiflupyr, and azoxystrobin. 
The following fungicide programs were evaluated as treatment in each trial:   
(i) Current standard program of one application of Quadris® (9 oz/A) at V6, and one application 
of Quilt Xcel® (14 oz/A) at R1 
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(ii) Trivapro® A+B (4 and 10.5 oz/A respectively) at V6, followed by a V10 application of Tilt® 
(4 oz/A), and a final application of Trivapro® A+B (4 and 10.5 oz/A respectively) at R1 
(iii) Trivapro® A+B (4 and 14 oz/A respectively) at V6 and at R1 
The following data were collected from each plot in each field and compared among 
treatments: 
Stand count data were recorded 14 days after planting and final plant stands were compared 
between treatments in each field four weeks prior to harvest of the female parent. 
Grain moisture samples were collected approximately 14 days before harvest and again at 
7 days before harvest. Monitoring in field grain drying rate was used to detect significant 
variances associated with fungicide product. 
Trials were hand harvested four days prior to mechanical harvesting. For hand harvesting, 
three points within each of the nine strips (plots) were chosen. These points were selected at 1/3, 
1/2, and 2/3 distance across all plots to assess field variability. At each selected point, 1/1000th of 
an acre was measured. All ears within the measured area were hand harvested, placed into 
labeled bags, and returned to their respective site for drying. These samples were used for quality 
analysis (explained below). After the hand harvest process was completed, the rest of the field 
was harvested with the normal corn picking equipment. Each plot was harvested separately. 
Yield data for the field were collected using a GIS system called Yield Analyzer, a privately 
developed program for seed corn yield monitoring. The yield monitor data were excluded due to 
inconsistent yield monitor reliability during mechanical harvest. 
Seed quality analysis was conducted post-harvest. The hand harvested ear samples were 
dried and shelled into bulk seed. The seed samples were hand screened using 24/64” and 15/64” 
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screens, typical screen sizes used for saleable hybrid seed corn. Weights of the oversized and 
undersized seeds were recorded as percentage discarded seed. For each sized seed sample, seeds 
per pound was calculated using a certified seed counter. After this, the sized seed sample was 
hand cleaned to represent what would be taken out by an optical sorting machine and/or gravity 
table. This hand cleaning removed broken seeds due to mechanical damage, insect damage, and 
disease. After all seed cleaning and processing simulation work was complete, the seed was 
treated and sent for germination, vigor, and genetic purity testing at internal labs. 
Hand harvested seed samples were processed and analyzed for two main effects using 
JMP statistics software from SAS. The first was the effect of fungicide treatments on seed 
quality characteristics and seed yield. The second effect was growing location and field on the 
seed quality characteristics and yield. If treatments effects were detected by ANOVA, means 
were compared using Tukey test. 
Two yield measurements were used in this study that are relevant to the seed corn 
industry, green bushel yield per acre and seed units per acre. Green bushels are a term used in 
seed corn that account for green material (husks, stalks) and higher harvest moisture content. The 
green bushel yield accounts for these to adjust for varying harvest moistures between fields. Seed 
unit yield per acre is a measurement of sellable units (80,000 seeds per unit) of seed per acre of 
seed production fields, which accounts for losses due to seed size and damage. Production 
history is tracked for each hybrid, and these factors help seed companies determine the number 
of seed production acres needed to meet supply targets each year. 
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RESULTS  
No disease was observed in the fields where the trials were done. The lack of observation 
of common rust or gray leaf spot could be attributed to the multiple fungicide applications. The 
individual growers collaborating in this trial did not allow untreated check strips, at the sites and 
consequently it is not clear if the lack of disease was due to the fungicide applications, or lack of 
conducive weather for disease development. 
Stand counts at 14 days after planting were similar and ranged from 38,100 to 39,400 
plants per acre (Table 1). The targeted planter seeding rate for the three fields in Nebraska was 
40,600 per acre with the goal of achieving a final stand of 36,000 female plants per acre. In Iowa, 
the targeted planter seeding rate used was 39,500 per acre with the goal of achieving a final stand 
of 36,000 female plants per acre. Stand count consistency among the fields was important with 
regards to both seed quality and seed yield measurements to understand potential differences in 
plant to plant competition and number of harvestable ears in each field. Higher plant populations 
result in more ears of corn that potentially increase yield, although the ears may be smaller due to 
plant to plant competition. Moreover, increased competition for nutrients among plants may 
affect disease susceptibility of the inbred, and consequently, seed quality. 
Table 1.  Planting and harvest dates and final stand of field trials to evaluate Trivapro® in Nebraska and 
Iowa in 2016. 
Location Field Planting Date 
Final Stand 
(female parent) 
Hand Harvest 
Date 
Machine Harvest 
Date 
Nebraska 2100 5/7/2016 38,600 9/9/2016 9/12/2016 
Nebraska 2155 5/15/2016 38,600 9/12/2016 9/13/2016 
Nebraska 2187 5/19/2016 38,650 9/12/2016 9/13/2016 
Iowa LT705 5/18/2016 39,400 9/14/2016 9/16/2016 
Iowa LT717 5/16/2016 38,100 9/14/2016 9/16/2016 
Iowa LT780 5/16/2016 38,100 9/14/2016 9/17/2016 
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Percent Discard Seed – No effect of fungicide treatment was detected on percent discard 
seed (Table 2). The range of discard across fields was 1.0-1.8% (Table 3), which is comparable 
to discard in seed production fields. Percent discard seed varied among fields and was greater in 
fields 2187 and 2155 in Nebraska, compared to the remaining four fields. No effect of fungicide 
program treatment was detected on percent discard seed, both oversized and undersized seed. 
The fields in which percent discard seed was greater also showed greater variability 
among each treatment in the field. Fields 2100, LT705, LT717, and LT780 have less variable 
box plots, showing more uniformity and consistent discard measurements collected (Fig. 1). No 
effect of fungicide treatment program was detected on discarded seed based on sellable screen 
sizes (P=0.4783), and an effect of field locations was detected on discard seed (P<0.0001) (Table 
2).  
 
Table 2. Effect of Field, Treatment, and Field x Treatment interaction on percent discard 
(Oversized/Undersized) seed, hand harvested from six seed corn production fields in Nebraska and Iowa 
in 2016. 
Effect Tests 
Source Nparm DF Sum of Squares F Ratio Prob > F 
Field 5 5 0.00130533 14.5217 <.0001 
Treatment 2 2 0.00002672 0.7432 0.4783 
Field*Treatment 10 10 0.00008566 0.4765 0.9016 
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Table 3.  Means comparison using Tukey HSD test for mean percent discard (oversized/undersized) seed, 
hand harvested from six seed corn production fields in Nebraska and Iowa in 2016. 
Field 
LSMeans Differences Tukey HSD 
α= 0.050    Q= 2.90748 
Field  Least Sq Mean 
2155    A 0.01781852 
2187    A 0.01662963 
LT717 B 0.01211111 
2100 B 0.01056991 
LT705 B 0.01014167 
LT780 B 0.00980000 
Levels not connected by same letter are 
significantly different 
 
 
Figure 1.  Percent discard (Oversized/Undersized) of hand harvested seed by different fungicide 
treatments from six seed corn production fields in Nebraska and Iowa in 2016. Fields 2100, 2155, 2187 
in Nebraska, LT705, LT717, LT780 in Iowa. 
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Seeds per pound – No effect of fungicide program was detected on seeds per pound 
(P=0.9678), however seeds per pound differed among fields (P<0.0001) (Table 4). The greatest 
seed count per pound occurred in Field 2187, but all fields produced seed in a desirable range for 
finished products of this hybrid (Table 5). In some fields, the variance in seed size was large 
(Fig. 2), but even then the range in seeds per pound was narrow (0.2 lbs.) and would not affect 
finished unit weight nor any other factor in providing a desirable unit of seed to customers. 
 
Table 4.  Effect of Field, Treatment, and Field x Treatment interaction on seeds per pound, hand 
harvested from six seed corn production fields in Nebraska and Iowa in 2016. 
Effect Tests 
Source Nparm DF Sum of Squares F Ratio Prob > F 
Field 5 5 704657.66 13.0283 <.0001 
Treatment 2 2 707.41 0.0327 0.9678 
Field*Treatment 10 10 25368.22 0.2345 0.9921 
 
Table 5.  Means comparison using Tukey HSD test for mean seeds per pound, hand harvested from six 
seed corn production fields in Nebraska and Iowa in 2016. 
Field 
LSMeans Differences Tukey HSD 
α= 0.050    Q= 2.90748 
Field  Least Sq Mean 
2187 A 1802.8889 
LT717 B 1661.5000 
LT705 B 1642.0833 
2155 B 1629.7778 
2100 B 1602.7500 
LT780 B 1599.8333 
Fields not connected by same letter are 
significantly different 
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Figure 2. Seeds per pound of seed by different fungicide treatments in six seed  
corn production fields in Nebraska and Iowa in 2016. Fields 2100, 2155, 2187 in Nebraska, LT705, LT717, 
LT780 in Iowa. 
 
 
 
 
 
Green Bushel Yield- The green bushel yield of the original fungicide treatment program 
was the greatest of the three management programs tested in this study. Including Trivapro® in 
the management program provided no yield advantage. Furthermore, the additional pass through 
the fields in the three application program was an unnecessary expense compared to the other 
two programs. 
Effects of both treatment and field location were detected on green bushel yield 
(P=0.0132 and P=0.0002, respectively) (Table 6). Mean green bushel yield of the current 
fungicide program treatment (Quadris® and Quilt Xcel®) was greater than the two new 
fungicide treatment programs evaluated (Table 7). Green bushel yield in Field 2155 yielded 
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significantly lower than the rest of the fields, yielding only 107.3 green bushels per acre (Table 
8). 
Table 6. Effect of Field, Treatment, and Field x Treatment interaction on green bushel yield  
per acre from six seed corn production fields in Nebraska and Iowa in 2016. 
Effect Tests 
Source Nparm DF Sum of Squares F Ratio Prob > F 
Field 5 5 13216.885 5.4842 0.0002 
Treatment 2 2 4362.099 4.5250 0.0132 
Field*Treatment 10 10 3528.140 0.7320 0.6927 
 
 
 
Table 7. Means comparison using Tukey HSD test for mean green bushel yield by Treatment from six 
seed corn production fields in Nebraska and Iowa in 2016. 
Treatment 
LSMeans Differences Tukey HSD 
α= 0.050    Q= 2.38024 
Treatment  Least Sq Mean 
Quadris / Quilt A 132.74629 
Trivapro / Trivapro A B 125.97814 
Trivapro / Tilt / Trivapro   B 116.30477  
Treatments not connected by same letter are 
significantly different. 
 
Table 8. Means comparison using Tukey HSD test for mean green bushel yield from six seed corn 
production fields in Nebraska and Iowa in 2016. 
Field 
LSMeans Differences Tukey HSD 
α= 0.050    Q= 2.90748 
Field  Least Sq Mean 
2187 A 135.05287 
2100 A 131.87201 
LT780 A 129.96804 
LT717 A B 127.17315 
LT705 A B 118.67304 
2155 B 107.31932 
Fields not connected by same letter are 
significantly different 
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Sellable seed units per acre- Effects of both treatment and field location were detected 
on seed units per acre yield (P=0.0288 and P<0.0001, respectively) (Table 9). Similar to the 
green bushel per acre yield, Field 2155 yielded the less seed units per acre compared to other 
fields while the greatest number of seed units were harvested from Field 2187 (Table 10). 
Sellable seed units per acre were similar to the green bushel yield per acre. The highest 
yielding treatment was the current fungicide treatment program of Quadris® at V6 followed by 
Quilt Xcel® at R1. Thus, no advantage was found with the use of Trivapro® (Table 11). 
 
 
Table 9. Effect of Field, Treatment, and Field x Treatment on 80k seed unit yield  
per acre from six seed corn production fields in Nebraska and Iowa in 2016. 
Effect Tests 
Source Nparm DF Sum of Squares F Ratio Prob > F 
Field 5 5 28919.374 7.3696 <.0001 
Treatment 2 2 5776.894 3.6803 0.0288 
Field*Treatment 10 10 3964.406 0.5051 0.8827 
 
Table 10. Means comparison using Tukey HSD test for mean seed unit yield from six seed corn 
production fields in Nebraska and Iowa in 2016. 
Field 
LSMeans Differences Tukey HSD 
α= 0.050    Q= 2.90748 
Field  Least Sq Mean 
2187 A 167.55928 
LT717 A B C 145.85293 
2100 A B 145.43346 
LT780 A B C 143.86556 
LT705    B  C 134.82763 
2155 C 122.19820 
Fields not connected by same letter are 
significantly different 
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Table 11. Means comparison using Tukey HSD test for mean seed unit yield by Treatment from six seed 
corn production fields in Nebraska and Iowa in 2016. 
Treatment 
LSMeans Differences Tukey HSD 
α= 0.050    Q= 2.38024 
Treatment  Least Sq Mean 
Quadris / Quilt A 152.44286 
Trivapro / Trivapro A B 143.97938 
Trivapro / Tilt / Trivapro   B 133.44629 
Treatments not connected by same letter are 
significantly different. 
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DISCUSSION 
 This study was completed to determine if a fungicide spray program including Trivapro® 
could provide an advantage over the current fungicide treatment program in terms of seed quality 
and yield. Two fungicide programs that include a third fungicide active ingredient were 
compared with the current fungicide program of Quadris® and Quilt Xcel® for their effects on 
percent discarded seed, seed weight, green bushel yield, and seed unit yield. 
 
Percent Discard 
The response to fungicide treatment varied with field location. The effect was small 
relative to the average discard level (1.6% versus 1.2%) and not likely to be of practical 
consequence. There was no fungicide treatment that provided an advantage in discard levels in 
this trial. The range across all three treatment methods was within 0.1% average discard of each 
other. 
 
Seeds/Lb. 
Anecdotal observations suggest that plants to which a fungicide is applied often grow 
better during stressful environmental conditions. The practice of detasseling, especially during a 
generally hot and dry time of year puts seed corn inbreds under physical stress since the tassel 
and upper leaves are removed from the plants. Consequently, an effect of fungicide treatment on 
seed count per pound of seed was anticipated, but was not detected in these studies. Varying the 
number of applications and or products used may relieve plant stress during seed formation, and 
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contribute to changes in the response would be observed in the size and/or density of the seed 
(test weight). Minimal weather stress occurred in the seed production fields in 2016. Weather 
data were collected from nearby weather stations located within ten miles of the selected seed 
production fields. The average Nebraska temperatures in July 2016 were 84.6°F for high 
temperature, and 67.9°F for low temperature. The average Iowa temperatures in July 2016 were 
83.6° for high temperature, and 64.2° for low temperature (NOAA, 2018). These temperatures 
are suitable for good pollination of seed corn fields, as observed in the high yields of these seed 
production fields.  
The original design of this project included an untreated strip in each field. This untreated 
check would have allowed better observation of disease pressure in each field as well as 
provided data to compare to the other treatments in the field. Seed production fields are 
contracted through farmers who are paid based on the yield of their fields. The farmers of the 
fields used in this research did not allow us to leave a 90’ swath amounting to multiple acres that 
were not treated with fungicides. Consequently, it was difficult to determine how severe disease 
may have been if fungicides had not been used. 
 Each of the fungicide treatment programs include fungicide applications at two or three 
times during the growing season. Future research to measure the effect of fungicide treatment 
programs on seeds per pound would benefit from both an untreated check and a single fungicide 
treatment to detect whether zero or one fungicide application has an effect on the density of the 
seeds, since no effect was detected with the two and three application treatments. 
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Yield 
Yield response to the different fungicide treatments varied for both green bushel and seed 
unit yield measurements. Unexpectedly, the current fungicide program of Quadris® and Quilt 
Xcel® yielded the highest, although the program that included two applications of Trivapro® at 
V6 and R1 was not different. 
Since the same fungicide programs were conducted the same across all fields the 
differences in yield among fields were likely due to variables outside of our control in this trial. 
The fields on which this research was conducted all varied in some way that could affect yields 
among the fields. Since the Nebraska fields (2100, 2155, and 2187) neighbored each other, the 
soil types likely did not vary greatly. The Iowa fields (LT705, LT717, and LT780), however, 
were located approximately seven miles from each other, leaving some potential for variability in 
soil type and environmental factors. Furthermore, each field was managed by a different farmer. 
Tillage practices, fertility management, and irrigation practices (Nebraska) varied among fields, 
and likely had more of an effect on yield than the fungicide programs. 
This study found that fungicide treatment programs and the number of applications did 
not provide any advantage to seed quality. Moreover, the addition of Trivapro® into the 
fungicide spray program did not provide an advantage in seed quality or yield. It was determined 
that a similar spray program could be used in both states. 
Based on this study, the recommended fungicide spray program would be to continue 
with the original program, or to use Trivapro® with an application at V6 and R1. The treatment 
of Trivapro® at V6 and R1 with an application of Tilt® at V10 significantly reduced yield, and 
consequently is not recommended. 
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Seed corn production fields in Iowa and Nebraska are at risk of disease each year, as all 
of the three components of the disease triangle for disease development are present. The gray 
leaf spot pathogen is not limiting because of the reduced tillage practices that allow it to survive 
on surface crop residue in the Midwest. Inbred corn lines planted in seed production fields are 
often susceptible hosts. The growing season of the Midwest is usually favorable for gray leaf 
spot development, with warm temperatures and high humidity during the summer months. 
Moreover, in Nebraska, irrigation contributes to humid microenvironments within each field. 
Consequently, preventative applications of foliar fungicide are routine in inbred seed corn 
production. 
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